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Non-technical summary
Based on a dataset with 1,417 family and 1,195 non-family businesses in Germany, we find that family businesses rely more heavily than other enterprises on short term credit in order to finance long term investment and innovation projects. We investigate the reasons underlying these differences in the financing behaviour of family businesses and other businesses. Do family businesses tend to use shorter-term -on average more expensive -sources of financing because they face more financial restrictions than comparable non-family enterprises? Or do they have other motives for their ostensibly irrational financing choices, such as a strong desire to remain independent? We approach answering this research question by simultaneously estimating the determinants of financing behaviour and creditworthiness. For both of these facets, we compare family businesses with non-family businesses that have otherwise the same characteristics. Our econometric results show that creditworthiness for family-driven companies tends to be higher than for non-family driven companies. In particular, large family businesses exhibit a higher creditworthiness and use short-term credit more frequently. This goes against the notion that greater use of short-term sources of credit by family enterprises is an indicator for financing restrictions.
As a result, we discuss two possible explanations for our observation that family enterprises make greater use of overdrafts and revolving credit: One reason might be that family businesses are offered lines of credit at advantageous rates. These forms of credit therefore do not represent as much of a cost disadvantage as they would for other, less creditworthy businesses. While it is not possible to verify this explanation due to a lack of enterprisespecific data on the cost of the credit lines granted, it seems unlikely that the observed differences in financing behaviour can be explained purely on the basis of interest rate effects.
In particular, higher creditworthiness would lower interest rates for all maturities and not necessarily lead to a reduction in the relative costs of short term credit.
Another reason might be that family businesses are particularly concerned about staying independent from external capital providers. For this reason, they prefer the less complicated option of an overdraft or revolving credit to a loan dedicated to a specific investment. There is some additional evidence in the Mannheim Innovation Panel to suggest that this might be the relevant explanation in this case. In particular, large family businesses stated that a high level of dependence from a lender would be a reason to decide against borrowing.
Overall, our results seem to confirm the frequently stated assumption that independence from external capital providers is of central importance for family businesses. Based on the frequency of use of various sources of finance, our data provide clear evidence that family businesses are prepared to accept higher financing costs in order to preserve their financial independence and flexibility. Surprisingly, this particularly applies to family businesses that are larger and generally more creditworthy. 1 1
Introduction
Family businesses constitute a major share of all companies in many industrialized countries.
In most western European countries between 70% and more than 90 % of all companies are family controlled.
1 Even if there is no generally accepted definition of the family firm in economics, a majority of family members among the shareholders and a dominating influence of family members in the companies" management can be seen as common characteristics of family businesses.
Many studies have already observed that family businesses are comparatively conservative in the type of financing they use. The most important sources of funds for family businesses are internal financing from cash flow, shareholders" credits and bank loans. These findings are confirmed by a new dataset on 1,417 family and 1,195 non-family businesses in Germany, drawn from the 2007 wave of the Mannheim Innovation Panel.
However, our dataset reveals another intriguing pattern. In order to finance investment and innovation projects, family businesses rely more heavily than other enterprises on overdrafts which, by their nature, are comparatively expensive and have a short-term focus. Regarding the long-term focus of investment and innovation projects this financing choice seems to be irrational at first glance. This stylised fact leads us to ask for the reasons underlying the differences in the financing behaviour of family businesses and other businesses. Do family businesses tend to use shorter-term, more expensive sources of financing because they face more financial restrictions than comparable non-family enterprises? Or do they have other motives for their ostensibly irrational financing choices, such as a strong desire to remain independent? We answer this research question by simultaneously examining the determinants of financing behaviour and creditworthiness. For both of these facets, we compare family businesses with non-family-run businesses that have otherwise the same characteristics. Our paper therefore adds to the existing literature by exploiting a new dataset to explain differences on the debt maturity structure of family businesses to other companies, systematically controlling for differences in creditworthiness and other relevant company characteristics.
In the following Section 2, we begin by offering an overview of the relevant literature and hypotheses related to the financing behaviour of businesses in general and of family businesses in particular. Section 3 is dedicated to the empirical analysis, starting with a description of the data set and descriptive statistics. We then go on to apply econometric methods to identify the differences in the financing strategies pursued by family and nonfamily businesses. Finally, we look at differences in creditworthiness between family-owned enterprises and others. Chapter 4 summarises our results.
1 Cf. Schröder and Westerheide (2010) and the sources quoted there.
2
Literature review
Theoretical approaches to explaining family business financing
For the time being there exists no explicit theory for corporate finance of family businesses.
That being said, there are a number of links between theoretical explanations of corporate financing behaviour and the characteristic features of family businesses. In particular, the theories that have been developed to explain financing problems of small and medium-sized enterprises can offer some fruitful insights into financing behaviour of family businesses, as the majority of such businesses are family-owned and managed.
The basic assumption of asymmetric information on capital markets, and their consequences for corporate finance, is a suitable starting point to explain the particular financing characteristics of family companies. As long as information is asymmetrically distributed, financing contracts cannot completely exclude opportunistic behaviour on the part of company managers. That is the basic idea behind models that postulate a hierarchy (pecking order) of different forms of financing (Myers 1984 and Myers/ Majluf 1984) . Due to risk premia and monitoring costs, external financing is usually more expensive than financing from internal sources. Pecking order models rank internal financing as the most economical form, because it can be accessed without needing to overcome information asymmetries.
External debt financing comes next. The most expensive form of financing is external equity, as new issues of equity capital are likely to be interpreted as a sign of overvaluation of existing shares and new shares will be undervalued on average.
Moreover, credit markets cannot simply be cleared via the price, because the risk of default rises with increasing interest rates, owing to adverse selection and moral hazard on the part of the borrowers. This implies that there is a maximum optimal rate of interest that should not be
exceeded. Yet at this price, some would-be borrowers may be left unsatisfied and will be credit-rationed (Stiglitz/Weiss 1981) . Collateral is one means of mitigating this rationing problem (Bester 1985) ; an existing long-term relationship between lenders and borrowers also helps (Petersen/Rajan 1994) , for an overview on the literature see Harris/Raviv (1998) and Harhoff/Körting (1998) .
These cost related arguments for a financial pecking order and credit rationing phenomena can be matched by independency considerations which are particularly important for family owned businesses. Other things being equal, managers are likely to prefer financing instruments that involve as little intrusion into their business by external capital providers as possible (see inter alia Cosh/Hughes 1994 , Jordan et al. 1998 , Hamilton/Fox 1998 , Swinnen et al. 2005 .
But not only can the choice of debt versus external equity be explained by pecking order arguments, but also the maturity structure of debt. Myers (1977) explains that shortening debt maturity could mitigate underinvestment problems due to ex ante unknown outcomes of risky investments, although this would increase negotiation costs. A preference for expensive short term debt, particularly trade credit, can be explained also as a rationing indicator, if long term debt is not available and the company is credit rationed (Petersen/Rajan 1994) .
It might also be interpreted as a sign that borrowers are unwilling to opt for longer-term external financing, on the grounds that long term capital providers might wish to exercise a great deal of control and require a large amount of information. Short term debt "is likely to be perceived as having fewer formal restrictions associated with its use" (Jordan et al. 1998 , p. 8, similarly Swinnen et al. 2005 . Cosh and Hughes (1994, p. 32f .) also emphasise that borrowers concerned mainly with independence and freedom from control will favour credit with the least formal restrictions. In particular, "[short term loans, such as overdrafts]
combine flexibility with an absence of the kind of regular monitoring and repayment of interest that go with fixed term and longer loans [….] and which have led many to argue that
[these] are an optimal method of solving some of the lenders agency and moral hazard problems."
These general arguments can explain particularities in the financing behaviour of family companies if these businesses typically differ from others with respect to the characteristics mentioned above. Systematic differences between family businesses and other companies might particularly exist with respect to the principal-agent conflicts between external capital providers and the management of companies in markets with asymmetric information. Going back to the seminal work on ownership and control by Fama and Jensen (1983) , we find the argument that combining ownership and control is efficient in small, less complex organisations, because it minimises monitoring costs. The paper explicitly cites families as an example (p. 306): "For example, family members have many dimensions of exchange with one another over a long horizon and therefore have advantages in monitoring and disciplining related decision agents." Therefore (additional) capital provision from family members should incur comparatively low agency costs, and should be regarded as an equivalent to internal finance, even if some family members are not actively involved in the management of the company.
But agency problems could be reduced in family firms also with respect to non-family capital providers (Bopaiah 1998) . Agency conflicts between managers and owners -and therefore the danger of opportunistic behaviour of non-owning managers -are less likely and agency costs therefore tend to be lower in family-owned and owner-managed companies.
Furthermore, family entrepreneurs hold large ownership shares in the business on the basis of investments they have made, so their economic future is closely linked with that of their business. This reduces the risk of moral hazard at the expense of credit providers. In addition, it has also been argued that a high degree of connectedness to the regional environment leads family business to be more concerned than other enterprises about their reputation (Bopaiah 1998, p. 76) .
These properties -combined with the fact that family-run enterprises have often been in existence for longer -are grounds to assume that family businesses may be better placed to access the credit market than non-family businesses of the same size, in the same industry.
Problems of asymmetric information and the resultant issue of credit rationing may therefore be less pressing for family enterprises than for other businesses. The readiness of familyowners to provide collateral out of their personal wealth should mitigate credit rationing problems for family further. Finally, family owned companies should be particularly eager to preserve their independence and to minimise intrusion by external capital providers: This could explain a demand driven preference for debt financing, particularly for short term debt, of the family firm when internal sources are exhausted.
However, as Fama and Jensen (1983, p. 307) argue, restricting ownership to managers probably leads to insufficient risk diversification and high risk aversion in decision-making.
This could result into a competitive disadvantage. They furthermore argue that the advantage these businesses have in terms of lower monitoring costs must be weighed up against the disadvantage of a lack of specialisation at least in larger family companies. As the knowledge needed to manage and control a business is more specific in large, complex enterprises, it generally becomes increasingly efficient, with increasing business size, to separate ownership and management, and to delegate control (Fama/Jensen 1983, p. 11) . Schulze et al. (2001) provide a comprehensive discussion of agency problems in family businesses. Responding critically to the arguments in favour of lower agency costs of family businesses, they argue that in reality, family enterprises are no strangers to costly agency problems. In their view, the problem areas include a lack of control via the capital market, possibly inefficient labour markets within family firms (e.g. a lack of promotion prospects for managers who are not family members) and problems of self-discipline for managers from within the family. Bopaiah (1998, p. 76) , also mentions that the possible advantage of a coherent style of leadership in a family business must be weighed up against the possible disadvantages of family disputes, arguments over succession and power struggles.
Previous empirical findings
Given the range of opposing factors involved, the question of whether family businesses have advantages over other types of enterprises when it comes to accessing external capital must ultimately be decided on an essentially empirical basis. While there are a large number of studies on the particular characteristics of the financing problems and financing behaviour of small and medium sized companies, empirical evidence on the financing characteristics of family companies, particularly in multivariate comparison to other companies with similar characteristics, is to our knowledge still limited.
One strand of empirical literature has investigated the financing structures of family owned enterprises in a general in a descriptive approach. Recent studies that focus on the German and Austrian market are Leyherr (2000) Young (2005) show that family businesses have a lower debt to equity ratio than other businesses. According to the authors, traditional explanations (e.g. tax considerations, lack of collateral) cannot fully account for this phenomenon. They refer to the relative costs of various financing instruments (in accordance with the pecking order approach), but also to the desire to remain independent from external capital providers and the owners" lack of investment diversification. In addition, the debt to equity ratio is related to the number of family members that hold an ownership share. Accordingly, a shift towards higher indebtedness, or "risky shift", can often be observed when around 2 to 4 family members hold ownership shares. The opposite ("cautious shift") applies when a greater number of family members are involved.
Redlefsen/Eiben (2006) conduct a survey among of 297 family enterprises and come to the conclusion that almost one in ten enterprises has an equity ratio of over 70 percent and thus tends to be over-capitalised. The average equity ratio in the study is comparatively high, at 36.3%. Alongside keeping costs low, key financing goals include minimal participation rights for external capital providers, secure and long-term financing and a high level of flexibility in terms of how the funds are drawn down and used. At the same time, the amount of collateral required is an important criterion for financing. Alongside funds from within the business, the study found that bank loans and leasing are the main sources of financing used. Enterprises are aware of other instruments but tend not to use them. This questionnaire, too, found that relationships with one main bank dominate. Moreover, family businesses appear to limit the scope of their financing to an average of 3 or 4 lending banks.
A study by the Center for Entrepreneurial and Financial Studies (CEFS 2008) Some more specialised papers focus on the access of family businesses to credit markets: Bopaiah (1998) follows a similar approach to that taken in the classic study of credit rationing by Petersen/Rajan (1994) , addressing the question of whether family businesses in the USA are subjected to tighter rationing on the credit market than other forms of business. He comes to the conclusion that family enterprises can access credit markets more easily than nonfamily businesses. However, he finds no significant difference between owner-managed and non-owner-managed enterprises. Furthermore, although there were differences between family-run and other enterprises when it came to the availability of credit, no such differences were found in the cost of credit.
Harhoff/Körting (1998) carried out a study that also draws on the methodology of Petersen/Rajan. Their focus is on credit rationing for small and medium-sized enterprises in Germany. Their data set includes the item "family business" as a control variable, defined as a business in which one family holds a majority stake. Their results do not provide any evidence that the characteristic "family business" influences the availability or cost of credit.
The only significant influence the variable exerted was a negative effect on the amount of collateral required.
Anderson/Mansi/Reeb (2003) find that large family businesses (defined as companies of the US S&P 500 that are still -at least partially -owned by the founding family) face lower credit costs than other businesses. However, this is not true of businesses in which the position of CEO is occupied by a family member. Still, the authors do not attribute these effects to the founders, but rather to those who succeed them. They also find that the advantage in the cost of credit is particularly great when the founding family owns 12 percent of the company or less.
Particularly with respect to the structure of debt, Coleman/Carsky (1999) analyse the usage of different debt instruments in the 1993 wave of the US Survey of Small Business Finances.
They find in a mean comparison between family-owned and non-family owned companies no significant differences in the use of different credit products with the exception of motor vehicle loans which were more frequently taken by family owned companies. A small and statistically weakly significant difference exists also in the usage of lines of credit which arein contrast to our findings -were less frequently used by family owned companies.
Coleman/Carsky also apply a multivariate logistic regression to explain the usage of different forms of credit. However, they do not control for the characteristic "family owned", but only for the difference between sole proprietorships, partnerships and corporations. The sign of the coefficient for lines of credit for "partnerships" is negative: This matches our findings.
Poutziouris (2001) confirms in an explorative analysis of 240 small and medium sized UK companies that these companies rely heavily on internal financing sources and that "external financing […] is heavily biased toward short-term funding solutions" (p. 283). External equity, particularly venture capital, is avoided because of fears to dilute ownership and lose control. Family owners are significantly more concerned over pressures to change management by VC investors than managers of non-family owned companies.
Conclusions from previous research
In summary, there are a number of theoretical arguments (particularly drawing on the agency theory and the economics of asymmetric information to explain financing behaviour) which suggest that family businesses might have an advantage in terms of capital costs or capital availability when it comes to external financing. On the empirical level, too, some micro econometric studies have found evidence that the characteristic "family business" has a beneficial effect on the supply of credit.
Some studies have already indicated that substantial shares of family businesses have a relatively high equity ratio, which may be suboptimal according to finance theory and can be explained mainly by a high preference of family companies for independence. This desire for independence of family businesses can also influence capital structure decisions, when it comes to choosing between short-term and long-term external financing. Empirical evidence on this topic, based on multivariate analysis of micro data, is still scarce.
Empirical analysis
We now move on to empirically analyse differences between the financing behaviour of family businesses and other businesses in Germany. Our main focus lies in discovering whether the observed differences in the choice of financing sources can be explained by demand-side or supply-side factors.
Dataset
Our empirical analysis, which compares the financing behaviour of family businesses with 3 However, we ignore enterprises that no longer belong to the sample population, i.e.
those that have shrunk to a size of under 5 employees or do not belong to one of the industries listed in Footnote 2 (e.g. retail trade, construction, rental of property or land). Mining and the media were also excluded from this analysis. The sample also had to be adjusted to remove enterprises that had not reported whether they were family owned, which had no investments 2
In accordance with the European industrial classification proposed by Eurostat, the relevant industries (NACE numbers) are: mining (NACE 10-14), manufacturing (NACE 15-37), energy and water supply (NACE 40-41), knowledge-intensive services (banking and insurance, data processing, telecommunications, technical services, consulting and advertising; WZ: 64.2, [65] [66] [67] [72] [73] ), other services (wholesale trade, transportation, postal services, cleaning, security, provision of personnel, office services, waste disposal; NACE: 51, 60-63, 64.1, 74.5-74.8, 90 ) and the media ). An enterprise is defined as the smallest combination of legal and economically independent units producing goods or services. In the remainder of this paper the terms enterprise and firm will be used interchangeably.
in the period or those with missing values for one of the endogenous and explanatory variables in the regression. Our empirical analysis finally draws on data about 2,612 enterprises.
Additional information relating to creditworthiness, enterprise age and legal form, provided by the credit-rating agency "Verband der Vereine Creditreform", complements the data on these enterprises.
There are two reasons why the 2007 wave of the survey is particularly appropriate for addressing our research questions. Firstly, 2007 was the first year in which businesses were asked about the involvement of a family. The relevant question categorised family businesses by their ownership structure. A family business is considered to be one in which at least 50 percent of the company is owned by members of one family. Using this characteristic as a key, we are able to evaluate the survey results for family businesses separately from other businesses and then compare the two groups. The second advantage of the 2007 MIP survey is that it had a special focus on enterprises' financing behaviour in general, but also with particular reference to financing investment and innovation projects.
Around 54 percent of the enterprises described themselves as family businesses. The sample of family businesses is structured differently in terms of size and the enterprises" main area of economic activity (cf. Table 1 ). In particular, a greater share of the family businesses fall into the "small" category (up to 49 employees) -more than 47 percent are classed as small, compared to 41.8 percent of non-family businesses. Conversely, 17.4 percent of non-family businesses have 500 employees or more; the figure for family businesses is just 8.5 percent.
There are also clear differences in the businesses" main areas of economic activity. Around 69 percent of family businesses come from the manufacturing industry, compared to only 40 percent of other businesses. The reverse is true in the services sector, which accounts for around one third of family businesses, but one half of the non-family enterprises. 
Stylised facts of financing pattern within family and non-family enterprises
This section presents some stylised facts about the large differences between financing choices in family businesses and in other businesses. All enterprises were asked which sources of financing they used between 2004 and 2006, both for investments and for innovation projects. In total, 9 different sources of finance were given in the questionnaire: (1) cash-flow, (2) equity increase including admission of a partner and new equity holding through other firms, (3) shareholder"s loan including dormant equity holding and profit participating certificate, (4) issue of bonds or obligations, (5) overdrafts, (6) dedicated bank loans, (7) government loans, (8) public subsidies and (9) other sources.
First of all, Figure 1 confirms that there are marked differences in the importance between different sources of financing. Internal financing from cash flow is a particularly well-used source of funds for investments. Around 87 percent of all enterprises that made investments used this source of financing. Loans are the second most important source of funds for investments. Enterprises make considerable use of revolving credits, overdrafts as well as dedicated bank loans for this purpose. Around 29.5 percent of all enterprises use dedicated bank loans to finance investments, and almost 25 percent have even done so with overdrafts and revolving credits. Other well-used forms of financing are shareholders" credits (14%), public subsidies (just under 16%) and government-sponsored business development loans (12%). Far less use is made of the remaining sources of financing such as an increase in equity.
In our sample, 68% of all enterprises had been engaged in innovation projects during the period 2004-2006. If we rank the sources of financing for these innovation projects, a similar picture emerges as in the case of investments in general. Because innovation is associated with higher risk than other investments, we would expect internal financing and public subsidies to play a greater role here, and less use to be made of credit. This is confirmed by Table 2 and Figure 2 present similarities and differences between family and non-family businesses, in terms of the types of financing used for investment and innovation. As well as differing in terms of the importance they attach to government subsidies and shareholders" loans, the two groups of enterprises display intriguing differences when it comes to credit financing. A statistically significantly larger share of family companies chose loans to finance investments and innovations than non-family businesses did. Around 36 percent of family businesses used dedicated bank loans to finance investments compared to less than a quarter of non-family owned companies (22%). Table 2 confirms that this deviation is statistically significant at the 1 percent level. Likewise worthy of note is the significant difference in the use of short-term overdrafts and revolving credits. Around 30 percent of family businesses used one of these forms of financing for investments while less than a fifth of non-family enterprises (18.3%) relied on overdrafts and revolving credits for investment projects. A similar gap can even be detected for more risky innovation projects (24% compared to 14%).
As for bank loans, this gap is statistically significant at the 1 percent level. On the other hand family businesses use cash flow and government subsidies less often to finance investment projects. the p-value of a two-tailed t-test on equal means in both groups (the variances are allowed to be unequal between both groups). The share of firms with a particular source of investment and innovation financing is based on total number of firms with investment and innovation activities within family and nonfamily enterprises, respectively. These stylised facts which corroborate previous empirical evidence lead us to the question of how to explain these differences in financing behaviour. Demand-side arguments based on the pecking-order theory offer a plausible explanation for the greater use of long-term credit instead of external equity if internal sources are exhausted. The theory suggests that ownermanaged enterprises are more averse than others to accepting the loss of control associated with external equity, which involves the capital providers being given a voice in business decisions.
Nevertheless, there are a range of possible causes and motives underlying the more frequent use of revolving credits and overdraft facilities for long-term investments and innovations, although these are essentially short-term instruments. The considerable flexibility of revolving credits and overdrafts is one plausible reason why they are used -at least to some extent -to finance investments and innovation. For example, short-term forms of credit may serve as a bridging loan while waiting for a longer-term financing option, with a better-suited payment schedule, to become available. However, the use of short-term lines of credit for long-term investments and innovation activities can also be interpreted as an indicator for financing problems. It can be argued that enterprises only choose these comparatively expensive sources of financing because more affordable options are simply not available. Figure 3 shows the difference between the effective rates of interest for a typical overdraft and a fixed interest loan over 1 to 5 years. The borrower in each case is assumed to be a non-financial corporation. In the period between 2004 and 2006, overdrafts were an average of 1.25 percentage points more expensive than dedicated fixed-interest loans with this period to maturity. In this context, the more frequent use of longer-term dedicated bank loans could be interpreted as an indicator that financing restrictions are more of a problem for family businesses. Since family businesses use dedicated bank loans more than non-family businesses for financing purposes, it is possible that family businesses have already used up more of their available borrowing capacity. 
Econometric model and implementation
Notwithstanding, it is important not to read too much into the differences we see on a descriptive and aggregated level. As we noted in Section 3.1, the frequency of various industries within the sample is quite different in the two groups (family businesses and other businesses). It is necessary to ascertain whether the differences in the financing choices still remain when we take these structural differences and other enterprise characteristics into
account. An appropriate way to achieve this aim is to use an econometric framework and to estimate probit models which identify the determinants of the use of each financial source. In the following econometric analysis we disregard bonds/debentures and other sources as they had an inferior standing in financing choices and turned out to be rare events in our sample.
The data set does not contain information about the amount of financing by sources ( The decision to use a specific financial source is explained by a set of explanatory variables summarised in the vector X. Table 10 in the Appendix provides more detailed definitions of all these explanatory variables and Table 11 depicts corresponding descriptive statistics. In addition to a dummy variable indicating whether the firm is family-owned (family business),
we include an index measuring the firm"s creditworthiness at the beginning of the observed period, i.e. in 2004. The indicator we shall use for this is the creditworthiness index provided by the business information service "Verband der Vereine Creditreform". The Creditreform creditworthiness index is a standardised score that can be used to judge the expected liquidity of an enterprise in the future. It combines the various data that Creditreform collects about each enterprise into a single three-digit value (between 100 and 600), which represents the estimated credit risk. The creditworthiness index is originally measured on a scale ranging from 100 (most creditworthy) to 600 (least creditworthy). The value reflects an enterprise"s probability of default within a period of 12 to 24 months. The creditworthiness index incorporates data on the enterprise's development in the past, current orders, certain negative signals (payment delays or defaults), total demand for credit etc. The index has been divided by -100 for our analysis, so that it ranges between 1 and 6 with 6 representing the highest Depending on the local multiplier for the business income tax rate, firms may differ in their incentive to opt for short term external finance. Based on firm addresses, we therefore collected data on local business income tax rates levied by the corresponding municipality.
The error term hi  captures all other unobserved explanatory variables. In a first step, we assume that the error terms hi  of each financing equation h=1,…,7 are uncorrelated, that is we estimate single probit models. However, the decision for each of the alternative financing source might be affected by common unobservable factors such as firm specific interest rates.
Estimating a set of single probit equations then provides consistent estimates, but a simultaneous estimation that takes into account the full covariance structure is in general more efficient. We therefore additionally estimate a 7-equation multivariate probit model. Table 3 and Table 4 depict estimation results for investment and innovation financing using single probit models. The econometric analysis provides convincing evidence that the differences in the use of financing forms persist, even when structural differences and other firm-specific characteristics are taken into account. Compared to other businesses, family enterprises are found to be 7.5 percentage points more likely to use revolving credit for investment projects, and 9.1 percentage points more likely to use dedicated bank loans for the same purpose. This implies that roughly two thirds of the observed differences in the unconditional means between family and non-family businesses (11.4 and 13.5 percentage points, see Figure 2 ) can be explained by family status and one third by the other observable explanatory variables. A similar effect is found when it comes to innovation projects, with a 6.3 percentage-point greater probability of using revolving credit, although the difference with dedicated bank loans is less pronounced, at 3.2 percentage points.
Results
Creditworthiness has no significant effect on the choice of all financing alternatives: Looking at investment financing the coefficient for the creditworthiness indicator is significantly negative only for shareholder"s loans and overdrafts. It is significantly positive on the other hand for internal finance from cash flow. These signs seem plausible: Higher creditworthiness should signal higher future cash flow, while low creditworthiness might be a reason for higher demand for shareholder"s loans (i.e. shortage of other forms of external finance) and revolving/overdraft credit (restricted supply of dedicated bank loans). For innovation finance the picture is less clear: here we observe a significant negative coefficient for dedicated bank loans, but only a non-significant negative coefficient for overdraft credit.
For the control variables, too, the estimation results seem plausible. As an enterprise"s profit margin increases, it will tend to make greater use of internal financing. Conversely, less use overall is made of overdrafts as the profit margin increases. The profit margin is found to have no significant effect on the use of dedicated bank loans for financing investments. However, regarding more risky innovation projects, an increase in profit margins and thus in internal liquidity also raises the likelihood of getting dedicated bank loans as (additional) source of finance. The legal form has noticeable and significant effects. In particular, private companies are found to make greater use than limited companies do of dedicated bank loans and overdrafts. On the other hand, they rely on cash flow and equity increases less frequently.
Surprisingly, local business income tax rates do not matter for financing decisions; in particular, they do not affect the decision to finance with short term revolving credits. One exception is the result that firms located in municipalities where they have to render a high business income tax rate are less likely to get government sponsored loans for investments (the effect is likewise negative but not significant for innovation projects).
The regressions for revolving credit and overdrafts show a significant negative coefficient for the (log) number of employees. This suggests that the use of revolving credit and overdrafts can be used as an indicator for financial difficulties, since smaller enterprises tend to have greater financing problems than larger enterprises -as previous empirical analyses of credit rationing have usually shown. However, it is also important to bear in mind that the influence of profitability and enterprises" age differences is already taken into account in the regression.
This means that these effects are not reflected in the size variable. Notes: Numbers reported are the marginal effects (at sample means) from probit estimations. Standard errors in parentheses are robust to heteroskedasticity. ***, ** and * indicate significance on a 1%, 5% and 10% level, respectively. Additional control variables (not reported): Industry dummies which are jointly significant in all regressions at the 1% level except in regression (2). Number of observations is 2606 (6 observations were dropped because one industry dummy perfectly explains the outcomes of these 6 observations.). Note: see Table 3 . Additional control variables (not reported): Industry dummies which are jointly significant at the 1% level (eqn. 4, 7), 5% level (eqn. 1, 3, 5) and 10% level (eqn. 2, 7). Number of observations: 1,766.
As already set forth, a simultaneous estimation that takes into account the interdependencies between the financing decisions by using the full covariance structure is in general more efficient. The simultaneous estimation relies on a log likelihood function that involves a 7-dimensional integral that does not have a closed form. It can be evaluated numerically through simulation techniques. We employ the Maximum Simulated Likelihood Method using the GHK simulator (Geweke 1989 , Hajivassiliou and McFadden 1998 , and Keane 1994 ; see also Train 2009 ) that is implemented in the user-written command cmp in Stata to estimate the multivariate probit model (see Roodman 2009 ). Table 12 in the Appendix depicts the differences in marginal effects between the single probit and the 7-equation multivariate probit estimates for our two main variables of interest. As expected, we only observe slight differences in the estimated effects. The efficiency gains due to the multivariate probit estimations, however, seem to be rather small. All in all, the results are confirmed by these estimates. Table 13 additionally illustrates the estimated correlation coefficients. The table reveals significant correlations between most of the error terms. We find a significantly negative correlation between cash flow and all other sources of finance that is particularly strong for equity increase and dedicated bank loans and less so for overdrafts. On the other hand, strong correlations exist between the decision to use overdrafts and bank loans, bank and government loans as well as government subsidies and government loans. Though the significant correlations indicate that the equations should indeed be estimated simultaneously, we decided to stick to the single probit estimates since the differences in the estimated coefficients are rather small in our sample and the single probit estimates are much easier to estimate.
To investigate whether family businesses of different size (measured by the number of employees) deviate in their behaviour of using short and long term credits for financing, we carried out an additional estimation in which we allow the coefficient of family ownership to vary with firm size. More specifically, we use interaction terms between family ownership and four different size categories (5-49, 50-99, 100-499 and more than 500 employees). Table 5 and Table 6 show that dedicated bank loans are used significantly more often by family businesses with more than 50 employees than by smaller firms with the same characteristics. Moving up the enterprise size categories, however, these differences become less pronounced and less significant. A different picture emerges for revolving credit and overdrafts. For these forms of financing, the clearest differences can be seen among larger enterprises. While no significant differences can be observed for enterprises with fewer than 50 employees, large family businesses (more than 500 employees) are more likely to use revolving credit than comparable non-family businesses. The probability that family businesses finance investments via these forms of credit is 20.7 percentage points higher than for other enterprises. For innovation financing the difference is 17.4 percentage points. These results suggest that particular restrictions faced by family businesses trying to access alternative sources of financing do not provide a plausible explanation as to why family businesses make greater use of short-term credit. There seems to be no reason why differences in the restrictions between family and non-family businesses would increase with their size.
Two-stage model
In the preceding sections we have treated creditworthiness as an exogenous variable.
However, creditworthiness itself might be influenced by the choice of financing alternatives.
Therefore, we employ an instrumental variable approach in a second step to explain creditworthiness and choice of financing alternatives simultaneously.
Creditworthiness might be explained by family status and the other control variables already applied in the preceding section. To achieve identification, we use as instruments past labour productivity, past export intensity and past capital intensity. 5 Table 7 shows the determinants of the creditworthiness index in a first stage regression. It turns out that -when all the enterprises are considered (columns 1 and 3) -family businesses emerge as more creditworthy than non-family businesses in almost all specifications of the model. If we differentiate between different size classes of family enterprises, however, it becomes evident that only the coefficients for the medium sized and large family driven companies (more than 100 employees) are significantly positive. That is, these family businesses are likely to get better financing conditions due a better credit rating.
With respect to the variables serving as potential identifying restrictions, we find that higher labour productivity indeed significantly improves firms" creditworthiness, while we surprisingly find no effects of capital intensity and export intensity. The other controls show that more profitable and larger firms have a better credit rating and that firms form Eastern
Germany are regarded as less creditworthy. Also we can observe that firm younger than 8 years are assessed as less creditworthy.
In a simultaneous estimation of both the equation for the financing choice and the equation for the creditworthiness, our prior findings for the family business status are confirmed: we find nearly the same coefficients for all financing forms as in the simple model with exogenous creditworthiness. In particular, family firms tend to use short term overdraft credit with a probability that is around 8 percent higher than non family firms to finance their investment and innovation expenditures. The coefficients are highly significant for investment as well as for innovation finance.
For the other forms of finance we find -as expected -a greater role of dedicated bank loans and shareholder"s loans for family driven companies. We also see in this multivariate framework that family firms tend to use government subsidies with a lower probability than others.
Wald tests on the exogeneity of creditworthiness support the IV estimation strategy since the null hypothesis of exogeneity is indeed rejected in most of the models, in particular in the cash flow and overdrafts equation. 
Summary
Comparative analyses of the financing behaviour of family businesses and similar non-family businesses have shown that the former use dedicated bank loans, and particularly revolving credit or overdrafts, significantly more frequently than the latter. These short-term forms of credit are generally much more expensive than dedicated bank loans. Furthermore, using such instruments to finance investments and innovation goes against the principle of matching maturities of financing and the funded investments. This raises the question of why family enterprises use these means of financing more extensively.
One possible reason is that family enterprises face considerable restrictions on the credit market, forcing them to rely more on expensive sources of financing. Although the available data do not allow us to test this hypothesis directly, our empirical results indirectly lead us to believe that it is unlikely to hold. Firstly, categorising family firms by size reveals that the differences in the two groups" use of revolving credit and overdrafts are more pronounced among larger enterprises than among smaller enterprises.
Secondly, our two stage model clearly shows that creditworthiness for family driven companies tends to be higher than for non family driven companies. Furthermore, this result is mainly driven by larger family firms that exhibit better credit ratings. This goes against the notion that greater use of short-term sources of credit by family enterprises is an indicator for financing restrictions. As such, our results comply with arguments extrapolated from principal-agent theory, which suggest that family businesses may be better borrowers than non-family businesses because they have fewer control problems.
As a result, we can propose two possible explanations for our observation that family enterprises make greater use of overdrafts and revolving credit:
-Because family businesses are more creditworthy, they are offered lines of credit at advantageous rates. These forms of credit therefore do not represent as much of a cost disadvantage as they would for other, less creditworthy businesses. It is not possible to verify this explanation due to a lack of enterprise-specific data on the cost of the credit lines granted. However, given that there is, on average, a large difference between overdraft interest rates and interest on dedicated bank loans, and bearing in mind that it is costly for banks to provide such lines of credit, it seems unlikely that the observed differences in financing behaviour can be explained purely on the basis of interest rate effects. Moreover, higher creditworthiness of family businesses would lower interest rates for all maturities and not necessarily lead to a reduction in the relative costs of short term credit.
- 
Profit margin
Profit margin is defined as profit-turnover ratio (before taxes) in 2004. The profit margin is originally measured as an ordinal variable. Thus, we have 8 dummy variables taking the value 1 if the profit margin is less than 0 % (reference group in estimation) / between 0 and 2 % / between 2 and 4 % / between 4 and 7 % / between 7 and 10% / between 10 and 15 % / more than 15 % / not reported.
Labour productivity Sales per employee in 2004
Capital intensity Stock of tangible fixed assets per employee in 2004. a) Variable values shown are not log-transformed. For estimation purposes, however, a log-transformation of these variables is used to take the skewness of the distribution into account. b) Not reported for confidentiality reasons. Notes: Numbers shown are marginal effects (at sample means) from probit estimations. Standard errors in parentheses are robust to heteroskedasticity. ***, ** and * indicate significance on a 1%, 5% and 10% level, respectively. Additional control variables as in Table 3 were included in the regression but not reported here. Multivariate probit models are estimated by using the method of maximum simulated likelihood with 2*N^0.5 draws. The regression was performed using stata command cmp (see Roodman, 2009 ).
